Russian - [49]. Zhdanov N.N., OsadchB E.G., and Beloborodov S.M. (1939). Do vice for 
investigations of thermal waters in boreholes, Russian patent granted 16.03.90 No 
4751104/34.25. filed 18.09.89 

The device for research of composition of thermal waters in bot eholes and ocean is offered. The 
multichannel measuring device includes a probe containing potcntiometric sensors together with 
sensors of temperature and pressure. 
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(21) 4751104/25 

(22) 130989 
(46)20.0895 &o/iNo23 

(71) MHCTmyr 3Kcnep«M€MFanbH0w MMHepanorHM AH 
CCCP 

(72) >KA3H09 HH; Ocaj\w* El"; 6eno6opoAoe CM 

(73) MHOMTyT 3KCnepMMeMranb«0H MMHCpanorwi PAH 
(58) AeiopCKoe awAeienbCTBO CCCP N 864089. w 
G01N 27/00, 1981 

(54) yCTPOflCTBO Ann MCCJIEAOBAHWI TEP- 
MAJlbHblX BOA 8 CKBA>KMHAX 
(57) M3oCpe?CK^ othocwtch k ycTpoHCrsaM ah* mc- 
cneAoeaHMn TepwanbHbix boa b rnytiOKroc m csepxrny- 

60KMX CKBSMCMHdX H MO)K€T 6«Tb HCn0flb30B3H0 

oxeaHo - rpa$MMecxHX HccneAoaaHHfl, a Tawtce Am 
nottcxa wctohwkob MmepanbHoro cwpbft l|enb 



H3o6peTeHUH - noBbuieHHe tohhoctm M3MeoeHWK 
ycrpOMCTBO coctomt to norpywHoro aoHA^ coAepHca- 
tuero N AOTHMKoa noAKnoMeMHwx k N bxoa3M mhoto- 
KaHanbHoro nepeAaKXjjero npeoCpaaoBarerR oaho- 
mtnbHbH Kapoia>KKfaA xafienb. crataBoaTop Tona m 
MHoro(t»yHKUHQHanbHbiM nptteMKbd npeoOpaaoeaienb. 
perMCTpMpyKXUMM npnOop. npmeM bwxoa aa6ww3a- 
Topa TOtca Mepea OAHOHOinbMWH xapOTaMow xa6enb 
coeAHHeH c bxoaom 6no*a nnTdHMn nocpyvworo 3oh- 
Aa 6noK ynpaanenwa gxoa Koroporo coeAwen c bw- 
xoaom MHoroi)»yHKUHOKanbHoro npweMHor o npeoflpa- 
3CB2Tena a bwxoa - c bxoaom cr a&tnmaropa too h 
6noKa cornacoBaHMR bxoa Koroporo coeAweH c bw- 
xoaom SnoKd nwaHMti norpyttnoro aoHAa a BbixOA - 
c oahmm M3 N bxoaob MHoroicaHanbHoro repoAawtue- 
ro npeo0pa3OBaTena 1 3Ji <t>- m*2 wi 
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l-l3u0pci'CHite.oiHncmcn k ycipotfCTnaM 
At* Anc^Hiuio»inof o wiMepenvi* hapaMCTpoa 
oKoatuiMecKtix w naacMHbix iepMa/ibMwx boa 

nOTGUUMCMCTprtMCCKUM MC^QAOM, B M3CTH0* 

cnt Ann MSMep^HWfl pH u Apvrwx xspaxiepw- 

CTHK TepMA/lbMMX BOA B M/1M 

OKeatumecKux boa b pe^wMe aoMAupoaaMWP. 
' lenbio too6pcTeHMfl <u nneTCfl nopwme- 

Mtie TOMHCCTll V13MCpeHMM. 

HaM <t>wr\ 1 npcACTaB/iena cxeM^ ycTpofi- 
CTsa aha MccneAOBa«*Mft TepMa/ibHbix boa b 
CKBaxouox; Ha 4>wr. 2 - <t>yHKHMOHanbt«afl cxe- 
Ma 6/toxa ynpasneHMfl perucTpupyiomero npw- 

f>opa. ' 

Ycr porter bo (<$>Mr. 1) coctomt Mt3 norpyjKHO- 
r o 3CMAa 1 > b kpTopoM 3aKpen/ieHU a3thmkii 2. 
6noK cor/iacoeaHUH 3. MH0roK3H3/ibHwi* nepe- 
Aatoiuuft nr>eoDpa30BaTC/ib 4, coeA"HeHHbia c 
6aokom nt/iTaHW* 5 norpy*tHOrd 30ha3, koto- 
pwfl Mepe3 xaporaicHbift Ka6enu 6 noAKntoneH 
k CT35tinn3aTopy io*a T y MHoroffcyHKiiMOHanH- 
Horo npueMkoro npeoOpaioBdTenfl 8, 6/ioxa 
ynpaaneHHH 9 m perwcTpupyiomero npu6opa 

10. . •. /, 

YcTponcT80 pa6oTaeT cneAyioiUHM o6pa- 

30M. 

OnexTpwMecKwe noTeHuna/ibi c 6noxa co- 
rnacoBdHM* 3 vi anisxTpOAOB AaTMUKOB 2 nociy- 
natoT o MHoroKdMd/isHuA i nepeAaiotuMrt 
npep6pa308aTe/fb 4. rjxe onvt npeo6pa3y»OTCH 
bo epeMHUMny/ibCHbift koa n Aanee nepeAaiOT- 
cr b tcapoTaxHbtvt xaBenb 6| 3areM 3th cwrHa- 
/ibi nbCTynaiOT & MRoro<t>yHKUWOHa/ibHwrt 
npneMHWM npec5pa30B3Tenb 8. TAe npeoSpa- 
3yK>Tc« b ABOWMHwii koa 

n epeAa io ium ft m h o r o Ka na n bH u ft npeo6pa- 
3ooareab 4 coctowt M3 N^KaHa/ibHorb KOMMy- 
TaTopa KaHdfiOB, npeo6pa30B3Ten* 
Hanpqxennfl bo BpeMHwMny/ibCHbift koa m re- 
nepaTOpa raKToswx uMny/ibCOB. 3dAdK>iuero 
CKopooTb npeo6p330B3HUfl m nepOAa^n. Mc- 
no.otaoB^Mne MnoroKaHd/ibHoro nepeAawme- 
ro npeo5pa30BaTean 4 b A3hhom ycTpoftCTBe 

0T/lHM30TCtt TOnbKO TGM, MTO H3 OAUH M3 CrO 

bxoaob nocTynae.T 3/ieKTpwsecxnM curnan He 
or AamnK 3. a c owxoAa &noxa cornacoaaHnq. 

MHoro^yMKu^oManbHWM npueMHu* ripe- 
o5pa3Cttaienu 8 pa6oTeeT c/ieAY>omvtM o6pa- 
30M. flocrynaioinnM BpeMmiMnyribCHbiw roa 
npeoftpanyeTC* b abokmhuw koa * aanwcwBS- 
ercn b bsixoamow perwcTp MHorc^yHKUuo- 
HanbHoro npneMHoro npeo6pa30BaTen« 8, c 
BuxoAa ko i oporo nocrynaeT H3 axOAbi pemcr- 
P^py»oiiiero npw6opa 10 w 6noxa ynpas/ieHMH 
9 /lootvinbiii koa c BbfXOAa MHoro<t>yHKUno- 
nanbuoro npueMnoro Ppeo6pa30BaTear, no- 
CTynao? n ocn eAOBaren bHO b bhag 
napanne.-.'-vf.-nociieAOBaie/ibHoro KOAa. Oahb 
n;ipnM<if?/*!,>;^« napuyiR ABO*MHoro KOAa HeceT 
'.in ^opM,inivo o/iMO-ro Kanaka: abomwhwm koa 



HOMepa Kanana m abohmhua koa AaHHbix 3Tor 
xanana. Ka*A3fl napannenbHasi nopunfl ab - 
HMMOrO K0A3 CTpo6i4pyeTc» 3neKTpn4ecKMM 

MMHy/lbCOM, MTO HeoGxOAUMO A^H 3anMCM 3TOV* 

5 nopunn bo exoAHwe peincrpw nocneAyK)U|MX 

6/lOKOB. 

HHit>opMauLin, nocTynaiomafl c *bwxoa3 
MHoro<>yHKuvioHanbHoro npweMHoro npeo6- 
pasosaTe/iP 8, nocTynaeT Ha BxoAperwcTpwpy- 
10 K>iuero npn6opa 10 m Ha bxoa 6noxa 
ynpaBaeHMfl 9 t KOTopwe ne b/iwhiot Apyr Ha 
APyra. KaxAan napa/inehbHan nopu^n coctomt 

M3 ABOMMHOrO KOA3 HOMepa KdHBAd H ABOMMHO" 

ro KOAa AaHHbix 3Toro Kana/fa, 

15 . Ha <|)Mr. 2 noxa3aHa 4>yHKuii0Ha/ibHafl cxe- 
ms 5/ioxa ynpae/iennw 9, xoropan coctomt H3 
ACuiM((>paTopa 11. perwcTpa nawnTM 12. cyM- 
MdTopa 13. 3aA3THMxa koa3 14. cxeMu MCK- 
/1MDHAKDIHEE MHM 15. un^poaHa/iorosoro 

20 npeo6pa3oaatenR (UAfl) 16» wnrerpaTopa 17. 
PaccMOTpMM pa6oTy stoA cxeMbi. Koa HO- 
Mepa xana/ia nocTy naer Ha bxoa AeuiM^paTo- 
pa 1 1. a buxoa. kotopwA npuHMMaeT axTMBHoe 
cocTOstHue. xorAa Ha exoAe HaxoAWTCfl koa 

25 xaHana. Bw6paMMoro Ann nepeAanvt MH^opMa- 
Uhw c 6noka cornacoBaHi** 3, noAKatowen k 
bxoay 3anwcu pemcTpa naMsiTM 12, npvmeM na 
MH^opMauiiOHHbiti bxoa 3Toro perncTpa naMA- 
TM 12 OAHOBpeMeH^o nocTynaeT koa A3hhwx. 

30 TaKMM o6pa3QM, KorAa Ha BbixoAe MHoro<t>yn- 
KUMOHa/ibHoro npneMHoro npeo6pn30B3Ten« 
8 nona/ipeTcn MHcJ>opMauMff. nocTyriatdiMan c 
BbtxoAa Gnoica cor/iacoaaHWR 3. bwxoa Aeujn^- 
paTOpa 11 nepexoAwr b aKTMBHoe cocTo^Hne 

35 ii 3T3 MH(|)OpMauM« 3anncbiBaeTcn b perncTp 
naM»TM 12, T.e. 6nox ynpaB/ieHttn 9 nocpeACT- 
bon: AemM<t>paT0pa 1 1 ii perticTpa naMRTM 12 
M3 acero noToxa AaHHbix BbixBaTbi&aeT To/ibxo 
MH<t*opMauMK>, nocTynaioiuyK) c buxoa^ 6flOKa 

40 cornacosaKMA v AaHHbie c owxoAa perwcTpa 
naMATH 12 nocTynaiOT Ha nepnurt bxoa cyM- 
M3TOp3 13i na btopoA bxoa cyMMaTopa 13 

nOAdeTCN KOA 33AaTMHKa koa3 14, KOTopwrt 
npeACT3BA»eT M3 ce6si abommhuA 4>wkcmpo- 
45 BdHHbtH koa. cooTBercTByioiuw^ pery/uipyeMO- 
My H3npnxeHMK) nuTOHun norpyjKHcro sohab 

1 . A/lfl TOrO. MT06bi OCytL«eCTBMTb BbiMtuaHne 
ABOHMHOrO KOA3 BTOpOrO BXOAa H3 ABOMMHOfO 

KOAa nepaoro bxoab* ncno^b3yeTcn cnoKenne 
50 b cwcTeMe c aono/iHuirenbHbiM koaom. T.e. Ha 
CTapujwtA panpnA BToporo axoAa - eA^nvtua, 
npw 3tom Ha nepBOM BxoAe koa ne M3MeHneT- 
cs, a na btopom - uHBepmpyeTCfl. HaBecTHO, 
mto npw eno^eHMM b CMCTeMe c o6paTHWM 
55 koaom peaynbTaT Ha BwxoAe 6yAGT b nppMOM 
KOAe, ec/iw oh pan«eTC9 nono^nTe/ibHUM, m b 
o6paTHOM KOAe. ec/iw oh AB/ifieTcn OTp^qa- 
Te/ibHbtM. CTapujMM paapnA npw 3tom 6*/agt 

MHAMMUpOBaTb 3H3K. ^HJI TOfO. MT05bl 3TOT 

un^ponoui koa npnniiflbMO npeo6pa3onuo inc» 



LlAn 16, oh npenBnpnTe/ibHO unBuprwpyeTc*. 
ec/in oh OTpnuaTenbMwwi, w ne m3mohootc*.m 
ecn\A oh nono>KMTe/itHbiM. ho npu 3tom k mcmv 
npw6aflnseTc« eA**nnua ^epe3 bxoa nepenoca. 
Onepauw» MHeepTupoBaHwa ocymecTB/iaeTca 
c noMombK3 cxeMW HCKJIK^MAKDiHEE 
15. Ha nepowe BxoAbi kotopom noAaeTca koac 
BbixoAa cyMMaTopa 13 6e3 3naxoeoro pa3p«- 
Aa. a Ha Bropw* bxoaw - anaxoBwiri pa3pflA. 
KOTopuii n ocytuecTB/iaer nHBepTupooanne, 
eCiin oh RBnaerca eAunwuew. nnn ocTaBnaer 
6e3 M3MeHeHv*«, ec/iu oh *B/i«eTCH nyneM. Ao- 
6a8/ieHvie eAMHimw ocymecra/iHeTCfl sepe3 
bxoa nepeHoca cyMMaropa 13 Taxxe ero 3ho- 

KOBblM pa3p»AOM, HO TO/lbKO WHBfip TMpOBaH- 

hwm. C BbixoAa cxeMbi HCKJlfOMAKDLUEE 
\AS\\A 15 un4>pOBOM koa noCTynaeT na bxoa 
UAR 16. a Ha ero bxoa. yi.paB/iaiomMM 3H3kom 
BbixoAHoro Hanp»xeHM« f noAaeTCi SMaxoautf 
pa3pJ?A BuxoAHoro KOAa cyMMaTopa 1 3. TaxMM 
o6pa30M, na BwxoAe UAfl 16 6yAer rpiicyTcr- 
BOBaxb anexTpymecKMrt cwrHan. coot aeTCTsyio- 
iumm pa3Hnue Me*Ay ow6paHHUM 3aAaTMwxoM 
koa3 14 Hanp«>KeHweM nwTaHMfl norpyacHoro 
3ohaa m ACJMCTB^TenbHbiM H3np«>KeHueM nw- 
TaHiiq norpyKworo 30HA3. Aaiee 3tot cuma/i 
nocTynaex rta bxoa perviCTptipyjoiuero npwGo- 
pa 10, a c ero bwxoas ~ na bxoa CTa6w/in3aTO- 
pa Toxa 7. 

MHTerpaTop 17 flB/ineTCP m3bccthwm yd- 
PO^ctbom. B npaBMAbHO nocTpoenHOft cxeMe 
3AeKTpvmecKnti curna/i. cooTaeTCTByiomwM 

Oopwyna w3o6peTeHMfl 

1. YCTPOflGTBO Rf\9\ WCCJIEAOBA- 
HWH TEPMA/lbHblX BOA B CKBAXl/l- 
HAX, cocTo*mee W3 norpyxHoro 30HAa, 
coAepwamero N AaTMwfxoB, noA^n»OHeHHwx 
k N bxoasm MHoroKaHa/ibHoro nepeAaio- 
uiero npeo6pa30BaTe/iH, buxoa xoroporo 
sepe3 OAHOxu/ibHbia xapoTaxHuft xn6enb 
coeA^HOH c bwxcaom cTa6n/iw3aTopa Toxa 
w bxoaom MHoro<t>yHKL*noHa/ibHoro npweM* 
Horo npeo6pa30BSTe/iw, bmxoa xo*roporo 
coeAwneH c bxoaom perMCTpwpyioiMeto 
npn6opa. npuseM bwxoa cra6w/ni3aTopa 

TOKa Mep63 OAHO>KM/lbHb*Pl K3pOTd)KHWft 

xa6enb coeA"neH c bxoaom 6/ioxa nwTa- 
hm« norpyjKHoro 30HAa. oT/iwMatomeec* 

T6M, MTO. C Ue/lb>0 HOBWUJeHUJI tomhoctw 

MSMepeHMrt. oho AononHHTe/ibHo coAep- 
jkmt 6/iox ynpaB/ieHMR. bxoa xoToporo co- 
eAMH<>H c bwxoaom MHoro<|>y HKunoHanb- 
Horo npMCMHoro npeo6pa30saTenn. a 
bwxoa - c bxoaom cTa6nnn3aropn TOKa. h 
6nox corj.acoeaHvin, axoA KOTOporo coeAn- 
Hen c bwxoaom 6ojk3 nmnnHP norpy*- 
Horo 30Hna. a BbivoA * c oa»"»^ "3 N 
bkoaou m «oroK,in;'./ihM()io nrpt'/nioiui:: v. 



pa3MMUO MOKAV Ht>l6pnMMb.M 3aA3TMltKOM Hfl- 

npMxcMMCM ntiTftH«« norpyxHoro 30HAa m 
AettcTfuuenbHUM nanp.q>xeHMeM nniannfl no- 
rpy>KHoro 30HA3. cipCMMTCfl k ny/iK). CTaGnnvi- 

5 33T0P TOKO 7 ;:3/OTOBneH no CTdHAapTHOrt 

cxewe iA omnwaercfl TonbKO ieM. mto b a3mhom 
cnysae oh ynpnunserca ManpP^eHneM, hociy- 
na»oiiuiM c ByxoA'J 6/ioxa ynpaoyientiR. 

Bnox cor/incoBOHiiH 1 b a^hhom ycTpoticr- 
10 ae ~ 3to MHBepTupyjoiuwd ycw/iMTe/ih, xoropww 
cny^KMT a/»h corAiacoaaHMq BwxoAnoro nanpfl- 

>KGHH« 6#10K3 nMT3HM» C A^an330H0M BXOAHWX 

Hanpfl>xeHtui MHorOKana^bHoro nepeAa»oiue- 
ro npeo6pa30BaTe/i«. 

15 

CucTeMa nuraHMJi nepeAatMUKa. xax m b 
npoTOTune, ornosaHa na tom, sto CTa6n/ibHwft 
tok ot CTa6w/iM3aTopa toks 7 npeoGpa3yeTC« 
b p«A HanpflxeHMti. ho b a3hmom c/iynae 3tot 

20 CTa6wnM3aTop Toxa 7 ynpaBn^ercfl 6/ioxom yn- 
paB/ieHMA 9 ocMCBaH^n HH^opMauu^, nc- 
crynaiciiiei 1 . r. f*uxo/ia c/ioxa cornacoBaHiia 3 
nocpeACTBOM MHoroKaHa/ibHoro nepoAa>OLue- 
ro npeo6ps.;:OBOTe/»H 4 \a MHoro<t>yHKuvion3nb- 

25 Horo npweMHoro npeo6pa3oaare/i« 8. 3a cner 
Mero w ocyiueCTB/iflercfl CTa6n/in3aunfl Hanpn- 
>xeHMsi norpy^cHoro 3onAa. 

ycrpOMCTBO o6ecneMHBaeT Sonee tomhoc 
onpeAeneHuie pH vt 6onee A^MTenbHoe BpeM« 

30 pa6oTOCnoco6HOCTn (nanpuMep. e pacraopec 
TCMnepaTypoA 150°C 3to apeMn noBbicn/iocb 
c 3 ao 4 h). 
npeo6pa3oe; Tenn. 

2. YcTpo^CTBO no n.1, OT/iimaiotneecn 
^5 reM, mto 6noK ynpaB/ieHnq coagp>kiit 
UMf^PoaHanoroBbtM npeo6pa30Baie/ib. hh- 
rerpaTop. 3AeM6HT MCK/1K3HAKDIHEE 
M/IU, 3aAaTMwx ABOMMHoro KOAa. cyMMa- 
Top. pe3MCTop naMRTu m Aeiw^4!PaTOp. 
3XCA Kcroporo «B.n»eTCfl nepflwM bxoaom 
6/10 xa ynpasneHMfl, a bwxoa r»OAK/iK)MeH x 
bxoay 3anvicw perwcTpa naMATM, s*H<}>op- 

MaiAMOHHblA BXOA KOTOpOrO AB/lfleTCS B'O- 

45 PWM bxoaom 6/1 OKa ynpae/ienuR, ow: iaw 
perwcTpa naMnTw noAK/iw^eHu x nepBOMy 
axoAy cyMMaTopa, BTopwe bxoaw kotopo- 
ro noAKmoMenw k BbixoAy saAaiwuxa a»o- 
wMHoro KOAa. BbtxoA cyMMaropa poa»<^k5- 

5q sen x nepBWM bxoa3m sneMCHTa 
MCK/1K3HAK)LUEE M/1M, ©roport bxoa kc- 

TOpOrO CBfl3aH C BTOPNM BWXOAOM CyM- 

MaTopa. bwxoa 3/ieMeHTa HCKjIKDHAK)- 
m,EE H/114 noA»cnK>MeH x nepeoMy bxcav 
55 un<t>poaHanoroBoro npeo6pa30BaTenfl. bto- 

pOM BXOA XOTOpOrO CBfl33H C BTOpWM BW- 
XOAOM cyMMaropa, bwxoa un4>po- 
3Ha/ioroBoro npeo6pa30BaTe/in CB»3aH c 
bxoaom Mnrerparop3. a bwxoa nocreAne- 
ro »4n:moTi.:q bi,:\oaon^ 6noKa ynpaaneMUP. 
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